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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: Kurt NATTERMANN 
Volker SEIBERT 
Roland BURKLE 
Reinhard KASSNER 

Title: FLAT LIGHT SOURCE 
Based Upon: PCT/EPOO/00 1 47 
Express Mail No.: EL688021494US 
Date of Deposit: 1 1 July 200 1 

FIRST PRELIMINARY AMENDMENT 

Box PCT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Please amend the subject application as follows to place this application 
in better condition for examination. 

In the drawings, please amend Figs. 1-5, as discussed in the enclosed 
Letter to Draftsperson. 

In the Claims, substitute the following Claims 1-11 (Amended) for the 
pending Claims 1-1 1 of the published International Application: 

1. (Amended) In a large-area radiator with a front pane and a rear 
element, wherein spacer elements keep the front pane apart from the rear element, a 
gaseous filler is introduced into a space between the front pane and the rear element 
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and is at a lesser pressure than a pressure of a surrounding atmosphere, and the front 
pane is made of a glass material, the improvement comprising: 

at least one of the front pane and the rear element at least partially of 
one of a thermally tempered glass pane and a chemically tempered glass pane. 

2 . (Amended) In the large-area radiator in accordance with claim 

1, wherein a temperature at which a viscosity of the glass material of at least one of 
the front pane and the rear element is 13.6 dPas (TG temperature) is greater than 
550°C. 

3 . (Amended) In the large-area radiator in accordance with claim 

2, wherein at least one of a measurement of a wall thickness of at least one of the front 
pane and the back element is 1 .5 mm to 2.1 mm, and a thermal tempering is greater 
than or equal to 60 Mpa. 

4. (Amended) In the large-area radiator in accordance with claim 
1, wherein at least one of a measurement of a wall thickness of at least one of the front 
pane and the back element is greater than 0.5 mm, and is tempered by a chemical 
tempering of more than 160 MPa. 
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5 . (Amended) In a large-area radiator with a front pane and a rear 
element, wherein spacer elements keep the front pane apart from the rear element, a 
gaseous filler is introduced into a space between the front pane and the rear element 
and is at a lesser pressure than a pressure of a surrounding atmosphere, and the front 
pane is made of a glass material, the improvement comprising: 

at least one of the front pane and the rear element each embodied as a 
glass pane which at least partially has a coating of a ductile polymer material. 

6. (Amended) In the large-area radiator in accordance with claim 

5, wherein the coating is a film of a silicon, a polyurethane and a polymer material, 
selected from a group of ormoceres. 

7. (Amended) In the large-area radiator in accordance with claim 

6, wherein the coating has a thickness of more than 6 |um. 

8 . (Amended) In the large-area radiator in accordance with claim 

7, wherein the thickness of the coating is within a range of 6 (im and 50 \im. 
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9 . (Amended) In the large-area structure in accordance with claim 

8, wherein a primer is used for bonding the coating to a surface of the glass pane, and 
the primer is one of a dimethoxydimethyl silane and a hexamethyl disilazane. 

1 0 . (Amended) In the large-area radiator in accordance with claim 

9, wherein the glass pane is at least partially tempered one of thermally and 
chemically. 

1 1 . (Amended) In the large-area radiator in accordance with claim 

10, wherein the spacer elements are wavy and are arranged between the front pane 
and the rear element, wherein a wavy line extends generally parallel with a planar 
extension of the front pane. 

Please add the following new claims: 

12. In the large-area radiator in accordance with claim 5, wherein the 
coating has a thickness of more than 6 jxm. 
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13. In the large-area structure in accordance with claim 5 , wherein 
a primer is used for bonding the coating to a surface of the glass pane, and the primer 
is one of a dimethoxydimethyl silane and a hexamethyl disilazane. 

14. In the large-area radiator in accordance with claim 5, wherein the 
glass pane is at least partially tempered one of thermally and chemically. 

15. In the large-area radiator in accordance with claim 1 , wherein the 
spacer elements are wavy and are arranged between the front pane and the rear 
element, wherein a wavy line extends generally parallel with a planar extension of the 
front pane. 

16. In the large-area radiator in accordance with claim 1 , wherein at 
least one of a measurement of a wall thickness of at least one of the front pane and the 
back element is 1 .5 mm to 2. 1 mm, and a thermal tempering is greater than or equal 
to 60 Mpa. 

On a separate page, please add the following: ABSTRACT OF THE 
DISCLOSURE. 
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-ABSTRACT OF THE DISCLOSURE 

A flat light source having a front plate and a rear part. The front plate 
is held at a distance from the rear part by spacers. A gaseous filling which is under 
a pressure lower than the ambient atmospheric pressure is introduced into the 
intermediate space between the front plate and rear part, and the front plate is of a 
glass material. To be able to produce flat light sources of this type which have a low 
intrinsic weight, according to this invention the front plate and/or the rear part can be 
configured as an at least partly thermally or chemically tempered glass pane or the 
front plate and/or the rear part can be configured as a glass pane which at least in 
areas is coated with a ductile polymer material.— 
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REMARKS 



Applicants respectfully request entry of the above Preliminary 



Amendment to place this Patent Application in better form for examination and 
prosecution before the U.S. Patent and Trademark Office. 



The claims have been amended to eliminate multiple dependent claims 



and to more definitely and fully claim the subject matter of Applicants' invention. 
The drawings have been amended to add figure numbers. Applicants urge that the 
above Preliminary Amendment introduces no new matter into this Patent Application. 

Applicants sincerely believe that this Patent Application is now in 
condition for examination and prosecution before the U.S. Patent and Trademark 



Pauley Petersen Kinne & Fejer 
2800 West Higgins Road 
Suite 365 

Hoffman Estates, Illinois 60195 
(847) 490-1400 
FAX (847) 490-1403 



Office. 



Respectfully submitted, 




DougWs H. Pauley! 
Regis. No. 33,295 



VO-542 



7 



P1006/15 



Based Upon: PCT/EP00/00147 



VERSION WITH MARKINGS TO SHOW CHANGES MADE 

1 . (Amended) Ina [A] large-area radiator with a front pane and 
a rear element, wherein spacer elements keep the front pane [is kept] apart from the 
rear element [by means of spacer elements], [wherein] a gaseous filler [has been] is 

introduced into [the] a space between the front pane and the rear element and is at a 

lesser pressure than [the] a pressure of [the] a surrounding atmosphere, and [wherein] 
the front pane is made of a glass material, the improvement comprising: 
[characterized in that] 

at least one of the front pane [and/or] and the rear element [are 
embodied as] at least partially of one of a thermally [or] tempered glass pane and a 
chemically tempered glass [panes] pane . 

2 . (Amended) In the [The] large-area radiator in accordance with 
claim 1, wherein a 

[characterized in that 

the] temperature[,] at which [the] a viscosity of the glass material of at 
least one of the [thermally tempered] front pane [and/or] and the rear element is 13.6 
dPas (TG temperature) [ 3 ] is greater than 550°C. 
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3 . (Amended) In the [The] large-area radiator in accordance with 
claim [1 or] 2, wherein at least one of a 

[characterized in that 

the] measurement of [the] a wall thickness of at least one of the 
[thermally tempered] front pane [and/or] and the back element is 1.5 mm to 2.1 mm, 
[and/or the] and a thermal tempering is greater than or equal to 60 Mpa. 

4. (Amended) In the [The] large-area radiator in accordance with 
claim 1 , wherein at least one of a 

[characterized in that 

the] measurement of [the] a wall thickness of at least one of the 
[thermally tempered] front pane [and/or] and the back element is greater than 0.5 mm, 
[and/or] and is tempered by [means of] a chemical tempering of more than 160 MPa. 

5. (Amended) In a [A] large-area radiator with a front pane and 
a rear element, wherein spacer elements keep the front pane [is kept] apart from the 
rear element [by means of spacer elements], [wherein] a gaseous filler [has been] is 
introduced into [the] a space between the front pane and the rear element and is at a 
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lesser pressure than [the] a pressure of [the] a surrounding atmosphere, and [wherein] 
the front pane is made of a glass material, the improvement comprising: 
[characterized in that] 

at least one of the front pane [and/or] arid the rear element each [are] 
embodied as a glass [panes] pane which [are] at least partially [provided with] has a 
coating [consisting] of a ductile polymer material. 



6. (Amended) In the [The] large-area radiator in accordance with 
claim 5, wherein 

[characterized in that] 

the coating is [embodied as] a film [and consists] of a silicon, a 
polyurethane [or] and a polymer material, selected from [the] a group of [the] 
ormoceres. 



7. (Amended) In the [The] large-area radiator in accordance with 
claim [5 or] 6, wherein 

[characterized in that] 

the coating has a thickness of more than 6 jxm. 
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8 . (Amended) In the [The] large-area radiator in accordance with 
claim 7, wherein 

[characterized in that] 

the thickness of the coating [lies] is within [the] a range of 6 jim and 50 

|Lim. 

9. (Amended) In the [The] large-area structure in accordance with 
[one of claims 5 to] claim 8, wherein 

[characterized in that] 

a primer is used for bonding the coating to [the] a surface of the glass 
pane, [preferably] and the primer is one of a dimethoxydimethyl silane [or] and a 
hexamethyl disilazane. 

1 0 . (Amended) In the [The] large-area radiator in accordance with 
[one of claims 5 to] claim 9, wherein 

[characterized in that] 

the glass pane is at least partially tempered one of thermally [or] and 
chemically [tempered]. 
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1 1 . (Amended) In the [The] large-area radiator in accordance with 
[one of claims 1 to] claim 10, wherein the 
[characterized in that 

wavy] spacer elements are wavy and are arranged between the front 
pane and the rear element, [which is also embodied as a glass pane,] wherein [the] a 
wavy line extends generally parallel with [the] a planar extension of the front pane. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates to a large-area radiator with a front pane and a 
rear element, wherein the front pane is kept apart from the rear element by spacer 
elements, a gaseous filler is introduced into the space between the front pane and the 
rear element and is at a lesser pressure than the pressure of the surrounding 
atmosphere, and the front pane is made of a glass material. 

Description of Related Art 

Transmissive LCDs require background illumination by a strong light 
of homogeneous luminance, reduced thickness, low rate of breakage during assembly 
and handling, and with a great strength over time. Gas discharge lamps with a filling 
of a noble gas at underpressure meet the requirements of homogeneous luminance and 
low heat emission. These lamps can also be designed as large-area radiators. 

The main mechanical components of such large-area radiators are the 
front and rear pane and spacer elements for keeping the front and rear panes apart. 
Front and rear panes made of glass are preferred. It is known to provide rear panes 
made of glass with reflecting coatings, or foils. 

Large-area radiators are known, wherein the discharge current flows 
through "folded' 1 channels between the front and rear panes, which requires an 
operating voltage of several hundred Volts (Company Publication "Flat Candle 
Backlight Products for 4" Diagonal LCD"). Large-area radiators are also known, in 
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which the current flows directly from the rear to the front pane. Such large-area 
radiators are operated in connection with LCD applications with operating voltages 
of only approximately 10 V. 

A considerable disadvantage of large-area radiators with an 
underpressure filling is the great thickness and large weight. The thickness is the 
result of the minimum discharge distance and of the thickness of the glass panes for 
the front and rear panes. The pane thickness is the result of strength requirements. 

Large-area radiators with front and rear panes of approximately 2.5 mm 
thickness, which are maintained at an essentially even distance of 40 to 50 mm by 
spacer elements, are known. Fig. 1 shows a section in a perspective view, taken 
through a known large-area radiator, in which the front and rear pane and parallel, 
continuous, strip-shaped spacer elements are shown. It is known that when employing 
thinner glass panes for the front and rear pane, for example for weight-saving or for 
reducing the thickness of the large-area radiator, the following problems occur: too 
large mechanical stresses in the panes; too great bending of the panes between spacer 
elements; and buckling, tipping over or tearing off of the spacer elements. 

The mechanical stresses in the panes because of the exterior pressure 
are considered to be a main problem. The tensile stress at the exterior surfaces of the 
pane is on a scale of approximately o x a(w/t) 2 , wherein t identifies the pane thickness 
and w the distance between the spacer elements. When the pane thickness is reduced, 
it is also necessary to reduce the distance between the spacer elements. It is assumed 
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that with a pane thickness t = 2.5 mm, a distance between the spacer elements of at 
least w = 40 to 50 mm is required to keep the tensile stress at the exterior surface of 
the panes below approximately 10 MPa (expected fatigue strength of class). At a 
pane thickness of 1 mm, a distance between the spacer elements of less than 20 mm 
would therefore be required. This results in an increased production outlay and a 
reduction of the light yield because of the many spacer elements. This assumption has 
prevented the production of large-area radiators with thinner front and rear panes, or 
with a greater distance between the spacer elements. 

SUMMARY OF THE INVENTION 

It is one object of this invention to achieve a weight reduction of a large- 
area radiator of the type mentioned above. 

This object of this invention is attained with a front pane and/or a rear 
pane that are embodied as glass panes, which are at least partially thermally or 
chemically tempered. 

With thermally or chemically tempered glass panes it is possible to 
achieve considerably greater spacer element distances than with known large-area 
radiators. Table 1 shows what maximum distance can be obtained for the spacer 
elements w as a function of the pane thickness t, and what surface pressure tempering 
must be achieved in the glass panes at least (o vlmin ). 
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Table 1 



without coating with coating 



t(mm) 


w (mm) 


Chimin (Mpa) 


W max (mm) 


^vlmin 


2.1 


105 


120 


120 


120 


1.9 


85 


100 


100 


100 


1.7 


68 


80 


82 


80 


1.5 


52 


60 


65 


60 



Tempering of more than 100 MPa in thin glass panes can only be 
achieved with high-stress glass (thermal expansion coefficient g20 ,3oo > 7 x 10~ 6 1/°C) 
or with glass with a high T G (T G > 550 °C; where T G is the temperature at which the 
viscosity of the glass is 10 136 dPa). The use of glass with a high T G has a further 
advantage that it is possible to subject the large-area radiators to high temperatures 
during the manufacturing process. Therefore glass with a high T G is preferred. But 
the thermal tempering of thin glass panes is still very expensive. 

For panes with low stress, or for panes of a thickness of less than 1.5 
mm, thermal tempering shows hardly positive effects. Therefore chemical tempering 
with known methods is preferred. 

The combination of chemical tempering and coating with ductile 
polymer layers here leads to a further increase in strength. Coating must be 
performed after tempering. 
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With chemically tempered glass it is possible to achieve considerably 
greater distances between the spacer elements than with the known large-area 
radiators, along with a sufficient strength of the large-area radiators. Table 2 shows 
the distance w between spacer elements which can be achieved as a function of the 
pane thickness t, and what surface pressure tempering must be achieved in the glass 
panes at least (o vlmm ). 

Table 2 

without coating with coating 



t(mm) 


w (mm) 


° v i min ( MPa ) 


W max (mm) 


o vlmin (MPa) 


1.5 


95 


200 


105 


200 


1.3 


81 


200 


89 


200 


1.1 


70 


200 


76 


200 


0.9 


55 


200 


61 


200 


0.7 


42 


180 


46 


180 


0.5 


28 


160 


32 


160 



It was found that the strength of the large-area radiators can be 
considerably increased if the stability under load of the spacer elements is increased 
by using wavy spacer elements instead of straight spacer elements. 

An object of this invention is also achieved with the front pane and/or 
the rear element embodied as glass panes, which at least partially have a coating of 
a ductile polymer material. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The features of this invention are better understood when this 
specification is read in view of the drawings, wherein: 

Fig. 1 is a sectional perspective view of a large-area radiator having 
parallel strip-shaped spacer elements; 

Fig. 2 is a schematic top view and partial sectional view of a large-area 
radiator having parallel strip-shaped spacer elements; 

Fig. 3 is a schematic top view and partial sectional view of a large-area 
radiator having segmented spacer elements; 

Fig. 4 is a schematic top view and partial sectional view of a large-area 
radiator having spot spacer elements; and 

Fig. 5 is a schematic top view and partial sectional view of a large-area 
radiator having wavy spacer elements. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

Large-area radiators with a rectangular base and of an even thickness 
are used to describe this invention, however, the teaching in accordance with this 
invention can also be applied to other shapes of large-area radiators. Therefore those 
are made a part of this invention. 

Parallel, strip-like spacer elements, which continuously extend parallel 
with an edge of the large-area radiator (Fig. 2), are used to describe this invention. 
However, the teaching in accordance with this invention can also be applied to any 
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other designs, in particular segmented spacer elements (Fig. 3), and spot spacer 
elements (Fig. 4), or wavy spacer elements (Fig. 5), which are a part of this invention. 

It was discovered that a sufficient strength of large-area radiators could 
also be achieved with front and rear panes of glass of a thickness of less than 2.5 mm, 
if the glass panes are laminated with plastic coatings. 

Tests have shown that with laminating the exterior of the glass panes, 
used as front and rear panes, with thin, ductile polymer films, a sufficient surface 
strength of the large-area radiators is achieved. Suitable for this are thin coatings of 
silicon, polyurethane or polymers from the group of ormoceres. Because of their high 
temperature resistance (up to 200 °C) and great resistance to many organic solvents 
and aqueous solutions, silicon coatings are preferred. 

The polymer films already become effective at coating thicknesses 
starting at approximately 6 jam. The stability increasing effects of the coatings 
basically increase with increasing thickness. However, starting at a thickness of 50 
|um this increase is no longer significant. The thickness range between 6 to 50 \im is 
preferred, because then the elasticity of the bond is little reduced and the shrinkage 
of the polymer films leads to only small stresses in the glass panes. However, the 
application of thicker coatings up to approximately 200 \im can be useful for 
manufacturing reasons. 

It is possible to employ primers for improving the adherence of the 
mainly homopolar polymers on the polar glass surface which, by a reactive bond of 
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OH groups on the glass surface with their homopolar side chains, provide a 
homopolar glass surface with good adhesive properties for homopolar organic 
polymers. Dimethoxydimethyx silane or hexamethyl disilazane, for example, are 
suitable primers. 

The stability-increasing effect of the polymer coatings actually is a 
stability conservation. The coatings prevent the creation of stability-reducing micro- 
defects in the surface of the glass panes during transport, assembly or handling of the 

glass panes. This effect therefore is particularly developed when the coatings are 
applied early, preferably immediately following the drawing of the glass panes, and 
even more preferred prior to cutting the glass panes, for example for fabricating the 
panes in the size of large-area radiators. 

With the above described glass panes it is possible to achieve 
considerably greater distances between spacer elements than with the known large- 
area radiators, without their strength being reduced. Table 3 shows, by way of 
example, which distances w between spacer elements can be achieved as a function 
of the pane thickness t. 

Table 3 

t (mm) w (mm) 

2.1 75 
1.9 65 
1.7 54 
1.5 48 
1.3 37 
1.1 31 
0.9 25 
0.7 20 
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An advantageous variation can result if the polymer coating is applied 
at a temperature above the operating temperature of the large-area radiator. With this 
the polymer coating on the pane is under permanent compressive strain and is 
therefore scratch-proof. 

Coatings with polymers have one disadvantage that the coated glass 
panes may not be exposed to high temperatures during subsequent thermal treatment. 
The temperature must remain clearly below 200 °C as a rule. This limitation is 
unacceptable if, for example, the panes must be soldered while mounting the large- 
area radiator, or if gettering must be performed on mounted large-area radiators. 

In this case, the panes can be advantageously sealed with a removable 
protective film immediately following their production. This temporary protective 
film is washed off prior to the respective temperature treatment. Thereafter, another 
temporary sealing takes place, if required, or there is the immediate application of the 
permanent coatings in accordance with this invention. 

Tests show that it is possible to create a thermal tempering of panes 
starting from a thickness of 1.5 mm by strongly blowing cold air against them or 
dipping them into oil, or oil-covered water, which considerably increases the stability 
of the large-area radiators. Thermal tempering should take place after cutting the 
glass panes, for example for fabricating the panes in the size of large-area radiators. 

The combination of thermal tempering and coating with ductile polymer 
layers results in a further increase of stability. Coating must occur after tempering. 
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This invention is explained in greater detail in view of two 

embodiments: 

Embodiment 1 

The rear pane of a large-area radiator, which itself is finished and 
capable of functioning, is sprayed with a thin coat of a two-component silicon 
polymer after the last baking process, so that a continuous wetting layer is created. 
The layer is then polymerized. The amount of silicon polymer is set so that a polymer 
coating of 40 to 45 jum thickness results. 

Embodiment 2 

A large-area radiator of 320 x 360 mm size is to be provided with a 
chemically tempered front pane of 1.1 mm thickness. Glass D263, for example 
DESAG AG of Griinenplan, is used for the front pane. 1 . 1 mm thick panes made of 
this glass are dipped for 16 h in a hot KN0 3 bath at 450 °C in order to temper them by 
the M Na - K exchange". By means of this, tempering of more than 230 MPa is created 
in a surface layer to a depth of 80 \xm. It was observed that, in the subsequent 
processes in the course of producing the large-area radiator, a portion of the tempering 
was "washed out" again, but tempering of more than 200 MPa was observed to be a 
permanent value. 
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Flat Light Source , , , 

^Ac^toui-JD Of Ttt<£ (^MT/Ofvi 

^h^ (invention relates to a large-area radiator with a front pane and a rear element, 
wherein the front pane is kept apart from the rear element by 



means of spacer elements, jwherein a 



r ^ ~ ' 

gaseous filler has beenlintroduced into the space between the front pane and the rear element and is 
at a lesser pressure than the pressure of the surrounding atmosphere, and jwhereirj the front pane is 
made of a glass material. 

of WAJiVt 

Transmissive LCDs require background illumination by a strong light of 
homogeneous luminance, reduced thickness, low rate of breakage during assembly and handling, and 
with a great strength over time. Gas discharge lamps with a filling of a noble gas at underpressure 
meet the requirements of homogeneous luminance and low heat emission. These lamps can also be 
designed as large-area radiators. 

f 



The 



essentiaj 



I mechanical components of such large-area radiators are the front and 

f 

rear pane and spacer elements for keeping the front and rear panes apart. Front and rear panes made 
of glass are preferred. It is known to provide rear panes made of glass with reflecting coatings, or 
foils. 
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Large-area radiators are known |ki the prior ar|, wherein the discharge current flows 
through "folded" channels between the front and rear panes, which requires an operating voltage of 

^CONFIRMATION COPY 
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several hundred Volts (Company Publication "Flat Candle Backlight Products for 4" Diagonal 
LCD"). Large-area radiators are also known, in which the current flows directly from the rear to the 
front pane. Such large-area radiators are operated in connection with LCD applications with 
operating voltages of only approximately 10 V. 

A considerable disadvantage of large-area radiators with an underpressure filling is 
the great thickness and large weight. The thickness is the result of the minimum discharge distance 
and of the thickness of the glass panes for the front and rear panes. The pane thickness is the result 
of strength requirements. 

Large-area radiators with front and rear panes of approximately 2.5 mm thickness, 
which are maintained at an essentially even distance of 40 to 50 mm by spacer elements, ^present 
the prior art Fig. 1 shows a section in a perspective view/through a known large-area radiator, in 
which the front and rear pane and parallel, continuous, strip-shaped spacer element|can be seerj 
It^as been showi^that when employing thinner glass panes for the front and rear pane, for example 
for weight-saving or for reducing the thickness of the large-area radiator, the following problems 



occur: 



^■jtoo large mechanical stresses in the pane^ ^ 
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Q" too great bending of the panes between spacer element^ *j j $uvwL 
^■jbuckling, tipping over or tearing off of the spacer elements. 



The mechanical stresses in the panes because of the exterior pressure are considered 

to be an essential (problem. The tensile stress at the exterior surfaces of the pane is on a scale of 
J\ 

approximately o x a(w/t) 2 , wherein t identifies the pane thickness and w the distance between the 
spacer elements. It can be seen that whenfthe pane thickness is reduced, it is also necessary to reduce 
the distance between the spacer elements. It is assumed that with a pane thickness t = 2.5 mm, a 
distance between the spacer elements of at least w = 40 to 50 mm is required to keep the tensile 
stress at the exterior surface of the panes below approximately 10 MPa (expected fatigue strength 
of class). At a pane thickness of 1 mm, a distance between the spacer elements of less than 20 mm 
would therefore be required. This results in an increased production outlay and a reduction of the 
light yield because of the many spacer elements. This assumption has|up to nowj prevented the 
production of large-area radiators with thinner front and rear panes, or with a greater distance 
between the spacer elements. 
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Of T>l£ InN^T^M 

It isjtheJLbject ofjthJinvention to achieve a weight reduction of a large-area radiator 
of the type mentioned at the outset 

This object of pej invention is attained in that thelfront pane and/on thejrear panel are 
embodied as glass panes, which are at least partially thermally or chemically tempered. 

r lf W] ^ 

By means offlthermally or chemically tempered glass panes it is possible to achieve 
considerably greater spacer element distances than with known large-area radiators. Table 1 shows 
what maximum distance can be obtained for the spacer elements w as a function of the pane 
thickness t, and what surface pressure tempering must be achieved in the glass panes at least (o vlmin ). 

Table 1 

without coating with coating 



t(mm) 


w (mm) 


Ovlmin (Mpa) 


W max (mm) 


^vlmin 


2.1 


105 


120 


120 


120 


1.9 


85 


100 


100 


100 


1.7 


68 


80 


82 


80 


1.5 


52 


60 


65 


60 



stress 



glass 



Tempering of more than 100 MPa in thin glass panes can only be achieved with high- 
thermal expansion coefficient a20300 > 7 x 10" 6 1/°C) or with glass with a high T G (T G > 
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550°C;lT o is the temperature at which the viscosity of the glass is 10 13 ' 6 dPa). The use of glass with 
irther advantage that it isjthenjpossible to subject the large-area radiators to high 



temperatures during the manufacturing process. Therefore glass with a high 
thermal tempering of thin glass panes is still very expensive. 



T G |s preferred. But the 



For panes with low stress, or for panes of a thickness of less than L5 mm, thermal 
tempering shows hardly positive effects. Therefore chemical temperingjby means of th^fmethods 
known per se is preferred. 

The combination of chemical tempering and coating with ductile polymer layers here 
leads to a further increase in strength. Coating must be performed after tempering. 

With chemically tempered glass it is possible to achieve considerably greater 
distances between the spacer elements than with the known large-area radiators, along with a 
sufficient strength of the large-area radiators. Table 2 shows the distance w between spacer elements 
which can be achieved as a function of the pane thickness t, and what surface pressure tempering 
must be achieved in the glass panes at least (o vlmin ). 

Table 2 

without coating with coating 
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t(mm) w(mm) a vlmin (MPa) W max (mm) o vlrata (MPa) 



1.5 


95 


200 


105 


200 


1.3 


81 


200 


89 


200 


1.1 


70 


200 


76 


200 


0.9 


55 


200 


61 


200 


0.7 


42 


180 


46 


180 


0.5 


28 


160 


32 


160 



It was found that the strength of the large-area radiators can be considerably increased 
if the stability under load of the spacer elements is increased by using wavy spacer elements instead 

of straight spacer elements. 

[Th^ object of^hejjnvention is alsojattained in thatjthe front pane and/or the rear 
elementjarejembodied as glass panes, whichjarejat least partially provided witflja coating jconsistingj 

of a ductile polymer material. 

Large-area radiators with a rectangular base and ofjeven thickness arejmade the basis 
lvention, however, the teaching in accordance with this invention can also be 
applied to other shapes of large-area radiators. Therefore those are made a part of|The|invention. 

Parallel, strip-like spacer elements, which continuously extend parallel with an edge 
of the large-area radiator/ ardmade the basis for describing th^ invention. However, the teaching in 



7A 



I 



fly 4~ t$ £c\jl*~*~\U view c^d p^4-rJ 

fi<^, 5 \S <5L 5ck^vw&iic -h>J> ^iew ^ psurfi'oj ^ c + ,wv *' 1 
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accordance with this invention can also be applied to any other designs, in particular segmented 
spacer elements (Fig. 3), and spot spacer elements (Fig. 4), or wavy spacer elements (Fig. 5jjT 

part of^h ^invention. 
It was discovered that a sufficient strength of large-area radiators could also be 



Therefore those| arejmade 



achieved with front and rear panes of glass of a thickness of less than 2.5 mm, if the glass panes are 
laminated with plastic coatings. 

Tests have shown that jby means offlaminating the exterior of the glass paneyised as 
front and rear pane^with thin, ductile polymer films^a sufficient surface strength of the large-area 
radiators is achieved. Suitable for this are thin coatings of silicon, polyurethane or polymers from 
the group of ormoceres. Because of their high temperature resistance (up to 200°C) and great 
resistance to many organic solvents and aqueous solutions, silicon coatings are preferred. 

The polymer films already become effective at coating thicknesses starting at 
approximately 6 jxm. The stability increasing effects of the coatings basically increase with 
increasing thickness. However, starting at a thickness of 50 jim this increase is no longer significant. 
The thickness range between 6 to 50 \im is preferred, because then the elasticity of the bond is little 
reduced and the shrinkage of the polymer films leads to only small stresses in the glass panes. 
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However, the application of thicker coatings up to approximately 200 \im can be useful for 
manufacturing reasons. 

It is ^dditional^ possible to employ primers for improving the adherence of the 
mainly homopolar polymers on the polar glass surface which, by a reactive bond of OH groups on 
the glass surface with their homopolar side chains, provide a homopolar glass surface with good 
adhesive properties for homopolar organic polymers. Dimethoxydimethyx silane or hexamethyl 
disilazane, for example, are suitable primers. 

The stability-increasing effect of the polymer coatings actually is a stability 
conservation. The coatings prevent the creation of stability-reducing micro-defects in the surface 
of the glass panes during transport, assembly or handling of the glass panes. This effect therefore 
is particularly developed when the coatings are applied early, preferably immediately following the 
drawing of the glass panes, and even more preferred prior to cutting the glass pane^br example for 
fabricating the panes in the size of large-area radiator^)! 

IBy means oflhe above described glass panes it is possible to achieve considerably 
greater distances between spacer elements than with the known large-area radiators, without their 
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gth being reduced. Table 3 show^by way of exampl^ha^jdistonces w between spacer 



stren: 



elements can be achieved as a function of the pane thickness t. 

Table 3 



t (mm) 


w (mm) 


2.1 


75 


1.9 


65 


1.7 


54 


1.5 


48 


1.3 


37 


1.1 


31 


0.9 


25 


0.7 


20 



An advantageous variation can result if the polymer coating is applied at a 

/ ^ 

temperature Which lies above the operating temperature of the large-area radiator. /By means o#his 



it is achieved thatjthe polymer coating on the pane is under permanent compressive strain and is 

— — ■ 

therefore scratch-proof. 

Coatings with polymers have theldisadvantage that the coated glass panes may not 
be exposed to high temperatures in the course ofjjsubsequent thermal treatment. The temperature 
must remain clearly below 200 °C as a rule. This limitation is unacceptable if, for example, the 
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panes must be solderedjin the course offmounting the large-area radiator, or if gettering must be 
performed on mounted large-area radiators. 

In this case jit is possible to make use of the advantages of the invention by sealingj 
the panesiwith a removable protective film immediately following their production. This temporary 
protective film is washed off prior to the respective temperature treatment. Thereafter, another 

temporary sealing takes place, if required, or/the immediate application of the permanent coatings 

\\\\% 

in accordance withjth^jnvention. 

Tests show that it is possible to create a thermal tempering of panes starting from a 
thickness of 1.5 mm by strongly blowing cold air against them or dipping them into oil, or oil- 
covered water, which considerably increases the stability of the large-area radiators. Thermal 



1 



tempering should take place after cutting the glass panesRf or example for fabricating the panes in 
the size of large-area radiators! 

The combination of thermal tempering and coating with ductile polymer layers results 
in a further increase of stability. Coating mustjtake placdafter tempering. 



[The|mvention(will bejjexplained in greater detail in what follows by mean^of two 



exemplary 



embodiments: 



WO 00/42635 PCT/EP00/00147 



jExemplaiTj Embodiment 1 



The rear pane of a large-area radiator, which itself is |dready 



finished and capable of 



functioning, is sprayed with a thin coat of a two-component silicon polymer after the last baking 
process, so that a continuous wetting layer is created. The layer is then polymerized. The amount 
of silicon polymer is setjhi such a waj|that a polymer coating of 40 to 45 |im thickness results. 



^Exemplary 



Embodiment 2 



A large-area radiator of 320 x 360 mm size is to be provided with a chemically 

> j -fir- »eka^w\^ W . f 

tempered front pane of LI mm thickness. Glass D263^(referenceM)ESAG AG of GrunenplaiMs 
used for the front pane. 1.1 mm thick panes made of this glass are dipped for 16 h in a hot KN0 3 
bath at 450°C in order to temper them by the "Na - K exchange". By means of this, tempering of 
more than 230 MPa is created in a surface layer to a depth of 80 jam. It was observed that, in the 
subsequent processes in the course of producing the large-area radiator, a portion of the tempering 
was "washed out" again, but tempering of more than 200 MPa was observed to be a permanent value. 
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Flat Light Source 

The invention relates to a large-area radiator with a front pane and a rear element, 
wherein the front pane is kept apart from the rear element by means of spacer elements, wherein a 
gaseous filler has been introduced into the space between the front pane and the rear element and is 

Cat a lesser pressure than the pressure of the surrounding atmosphere, and wherein the front pane is 

plnade of a glass material. 

yg Transmissive LCDs require background illumination by a strong light of 

homogeneous luminance, reduced thickness, low rate of breakage during assembly and handling, and 
fiywith a great strength over time. Gas discharge lamps with a filling of a noble gas at underpressure 
' meet the requirements of homogeneous luminance and low heat emission. These lamps can also be 

designed as large-area radiators. 

The essential mechanical components of such large-area radiators are the front and 

rear pane and spacer elements for keeping the front and rear panes apart. Front and rear panes made 

of glass are preferred. It is known to provide rear panes made of glass with reflecting coatings, or 

foils. 
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Large-area radiators are known in the prior art, wherein the discharge current flows 
through "folded" channels between the front and rear panes, which requires an operating voltage, of 
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several hundred Volts (Company Publication "Flat Candle Backlight Products for 4" Diagonal 
LCD"). Large-area radiators are also known, in which the current flows directly from the rear to the 
front pane. Such large-area radiators are operated in connection with LCD applications with 
operating voltages of only approximately 10 V. 

A considerable disadvantage of large-area radiators with an underpressure filling is 
the great thickness and large weight. The thickness is the result of the minimum discharge distance 
and of the thickness of the glass panes for the front and rear panes. The pane thickness is the result 
of strength requirements. 

Large-area radiators with front and rear panes of approximately 2.5 mm thickness, 
which are maintained at an essentially even distance of 40 to 50 mm by spacer elements, represent 
the prior art. Fig. 1 shows a section in a perspective view through a known large-area radiator, in 

which the front and rear pane and parallel, continuous, strip-shaped spacer elements can be seen. 

It has been shown that when employing thinner glass panes for the front and rear pane, for example 

for weight-saving or for reducing the thickness of the large-area radiator, the following problems 

occur: 

■ too large mechanical stresses in the panes, 
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■ too great bending of the panes between spacer elements, 

■ buckling, tipping over or tearing off of the spacer elements. 



The mechanical stresses in the panes because of the exterior pressure are considered 
to be an essential problem. The tensile stress at the exterior surfaces of the pane is on a scale of 
C3 approximately a x a(w/t) 2 , wherein t identifies the pane thickness and w the distance between the 
f|j spacer elements. It can be seen that when the pane thickness is reduced, it is also necessary to reduce 

Q 

hQ the distance between the spacer elements. It is assumed that with a pane thickness t = 2.5 mm, a 

U distance between the spacer elements of at least w = 40 to 50 mm is required to keep the tensile 

St 

|iy stress at the exterior surface of the panes below approximately 10 MPa (expected fatigue strength 
of class). At a pane thickness of 1 mm, a distance between the spacer elements of less than 20 mm 
would therefore be required. This results in an increased production outlay and a reduction of the 
light yield because of the many spacer elements. This assumption has up to now prevented the 
production of large-area radiators with thinner front and rear panes, or with a greater distance 
between the spacer elements. 
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It is the object of the invention to achieve a weight reduction of a large-area radiator 
of the type mentioned at the outset. 

This object of the invention is attained in that the front pane and/or the rear pane are 
embodied as glass panes, which are at least partially thermally or chemically tempered. 

By means of thermally or chemically tempered glass panes it is possible to achieve 
%f considerably greater spacer element distances than with known large-area radiators. Table 1 shows 

J3 what maximum distance can be obtained for the spacer elements w as a function of the pane 

13 

thickness t, and what surface pressure tempering must be achieved in the glass panes at least (a vlmin ). 
13 Table 1 

Hi ; 

g;i without coating with coating 

t(mm) w (mm) a vlmin (Mpa) W max (mm) a vlmin (MPa) 



2.1 


105 


120 


120 


120 


1.9 


85 


100 


100 


100 


1.7 


68 


80 


82 


80 


1.5 


52 


60 


65 


60 



Tempering of more than 100 MPa in thin glass panes can only be achieved with high- 
stress glass (thermal expansion coefficient o2 o,3oo 

> 7 x 10" 6 1/°C) or with glass with a high T G (T G > 
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550°C; T G is the temperature at which the viscosity of the glass is 10 136 dPa). The use of glass with 
a high T G has the further advantage that it is then possible to subject the large-area radiators to high 
temperatures during the manufacturing process. Therefore glass with a high T° is preferred. But the 
thermal tempering of thin glass panes is still very expensive. 

For panes with low stress, or for panes of a thickness of less than 1.5 mm, thermal 

m tempering shows hardly positive effects. Therefore chemical tempering by means of the methods 

p known per se is preferred. 

7 The combination of chemical tempering and coating with ductile polymer layers here 

j5j leads to a further increase in strength. Coating must be performed after tempering. 

With chemically tempered glass it is possible to achieve considerably greater 
distances between the spacer elements than with the known large-area radiators, along with a 
sufficient strength of the large-area radiators. Table 2 shows the distance w between spacer elements 
which can be achieved as a function of the pane thickness t, and what surface pressure tempering 
must be achieved in the glass panes at least (cr vlmin ). 

Table 2 

without coating with coating 

6 
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t(mm) w(mm) a vlrain (MPa) WJmm) o vlmin (MPa) 



1.5 


95 


200 


105 


200 


1.3 


81 


200 


89 


200 


1.1 


70 


200 


76 


200 


0.9 


55 


200 


61 


200 


0.7 


42 


180 


46 


180 


0.5 


28 


160 


32 


160 



It was found that the strength of the large-area radiators can be considerably increased 
if the stability under load of the spacer elements is increased by using wavy spacer elements instead 
of straight spacer elements. 

The object of the invention is also attained in that the front pane and/or the rear 
element are embodied as glass panes, which are at least partially provided with a coating consisting 
of a ductile polymer material. 

Large-area radiators with a rectangular base and of even thickness are made the basis 
for describing the invention, however, the teaching in accordance with this invention can also be 
applied to other shapes of large-area radiators. Therefore those are made a part of the invention. 

Parallel, strip-like spacer elements, which continuously extend parallel with an edge 
of the large-area radiator, are made the basis for describing the invention. However, the teaching in 
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accordance with this invention can also be applied to any other designs, in particular segmented 
spacer elements (Fig. 3), and spot spacer elements (Fig. 4), or wavy spacer elements (Fig. 5). 
Therefore those are made a part of the invention. 

It was discovered that a sufficient strength of large-area radiators could also be 
achieved with front and rear panes of glass of a thickness of less than 2.5 mm, if the glass panes are 
^laminated with plastic coatings. 

Tests have shown that by means of laminating the exterior of the glass panes used as 

9 

affront and rear panes with thin, ductile polymer films a sufficient surface strength of the large-area 
irradiators is achieved. Suitable for this are thin coatings of silicon, polyurethane or polymers from 
Qhe group of ormoceres. Because of their high temperature resistance (up to 200 °C) and great 
resistance to many organic solvents and aqueous solutions, silicon coatings are preferred. 

The polymer films already become effective at coating thicknesses starting at 
approximately 6 |um. The stability- increasing effects of the coatings basically increase with 
increasing thickness. However, starting at a thickness of 50 jim this increase is no longer significant. 
The thickness range between 6 to 50 \xm is preferred, because then the elasticity of the bond is little 
reduced and the shrinkage of the polymer films leads to only small stresses in the glass panes. 

8 
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However, the application of thicker coatings up to approximately 200 jim can be useful for 

manufacturing reasons. 

It is additionally possible to employ primers for improving the adherence of the 

mainly homopolar polymers on the polar glass surface which, by a reactive bond of OH groups on 

the glass surface with their homopolar side chains, provide a homopolar glass surface with good 
5S adhesive properties for homopolar organic polymers. Dimethoxydimethyx silane or hexamethyl 
jjf disilazane, for example, are suitable primers. 

J3 The stability-increasing effect of the polymer coatings actually is a stability 

C3 conservation. The coatings prevent the creation of stability-reducing micro-defects in the surface 
0 of the glass panes during transport, assembly or handling of the glass panes. This effect therefore 

is particularly developed when the coatings are applied early, preferably immediately following the 

drawing of the glass panes, and even more preferred prior to cutting the glass panes (for example for 

fabricating the panes in the size of large-area radiators). 

By means of the above described glass panes it is possible to achieve considerably 

greater distances between spacer elements than with the known large-area radiators, without their 
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strength being reduced. Table 3 shows by way of example what distances w between spacer 
elements can be achieved as a function of the pane thickness t. 

Table 3 



t(mm) 


w (mm) 


2.1 


75 


1.9 


65 


1.7 


54 


1.5 


48 


1.3 


37 


1.1 


31 


0.9 


25 


0.7 


20 



An advantageous variation can result if the polymer coating is applied at a 



yiemperature which lies above the operating temperature of the large-area radiator. By means of this 

M 

it is achieved that the polymer coating on the pane is under permanent compressive strain and is 



therefore scratch-proof. 



Coatings with polymers have the disadvantage that the coated glass panes may not 



be exposed to high temperatures in the course of subsequent thermal treatment. The temperature 



must remain clearly below 200 °C as a rule. This limitation is unacceptable if, for example, the 
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panes must be soldered in the course of mounting the large-area radiator, or if gettering must be 

performed on mounted large-area radiators. 

In this case it is possible to make use of the advantages of the invention by sealing 

the panes with a removable protective film immediately following their production. This temporary 

protective film is washed off prior to the respective temperature treatment. Thereafter, another 
Jjemporary sealing takes place, if required, or the immediate application of the permanent coatings 
>]m accordance with the invention. 

m 

jS Tests show that it is possible to create a thermal tempering of panes starting from a 

pfcjhickness of 1.5 mm by strongly blowing cold air against them or dipping them into oil, or oil- 

ty 

Covered water, which considerably increases the stability of the large-area radiators. Thermal 
tempering should take place after cutting the glass panes (for example for fabricating the panes in 
the size of large-area radiators). 

The combination of thermal tempering and coating with ductile polymer layers results 
in a further increase of stability. Coating must take place after tempering. 

The invention will be explained in greater detail in what follows by means of two 
exemplary embodiments; 
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Exemplary Embodiment 1 

The rear pane of a large-area radiator, which itself is already finished and capable of 
functioning, is sprayed with a thin coat of a two-component silicon polymer after the last baking 
process, so that a continuous wetting layer is created. The layer is then polymerized. The amount 
of silicon polymer is set in such a way that a polymer coating of 40 to 45 \im thickness results. 
4* Exemplary Embodiment 2 

*0 A large-area radiator of 320 x 360 mm size is to be provided with a chemically 

Ctempered front pane of 1.1 mm thickness. Glass D263 (reference: DESAG AG of Griinenplan) is 

Cpsed for the front pane. 1 . 1 mm thick panes made of this glass are dipped for 1 6 h in a hot KN0 3 

ill 

flath at 450 °C in order to temper them by the "Na - K exchange". By means of this, tempering of 
more than 230 MPa is created in a surface layer to a depth of 80 jim. It was observed that, in the 
subsequent processes in the course of producing the large-area radiator, a portion of the tempering 
was "washed out" again, but tempering of more than 200 MPa was observed to be a permanent value. 
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Claims 



1 . A large-area radiator with a front pane and a rear element, wherein the front 
pane is kept apart from the rear element by means of spacer elements, wherein a gaseous filler has 
l?een introduced into the space between the front pane and the rear element and is at a lesser pressure 

Jfhan the pressure of the surrounding atmosphere, and wherein the front pane is made of a glass 

^Inaterial, 

% characterized in that 

K the front pane and/or the rear element are embodied as at least partially thermally or 

m 

Hi ; 

Chemically tempered glass panes. 



2. The large-area radiator in accordance with claim 1, 
characterized in that 

the temperature, at which the viscosity of the glass material of the thermally tempered 
front pane and/or rear element is 13.6 dPas (TG temperature), is greater than 550 °C. 
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3. The large-area radiator in accordance with claim 1 or 2, 
characterized in that 

the measurement of the wall thickness of the thermally tempered front pane and/or 
back element is 1.5 mm to 2.1 nun, and/or the thermal tempering is greater than or equal to 60 Mpa. 

4. The large-area radiator in accordance with claim 1 , 
characterized in that 

the measurement of the wall thickness of the thermally tempered front pane and/or 
back element is greater than 0.5 mm, and/or is tempered by means of a chemical tempering of more 
than 160 MPa. 

5. A large-area radiator with a front pane and a rear element, wherein the front 
pane is kept apart from the rear element by means of spacer elements, wherein a gaseous filler has 
been introduced into the space between the front pane and the rear element and is at a lesser pressure 
than the pressure of the surrounding atmosphere, and wherein the front pane is made of a glass 
material, 
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characterized in that 

the front pane and/or the rear are embodied as glass panes which are at least partially 
provided with a coating consisting of a ductile polymer material. 



6. The large-area radiator in accordance with claim 5, 
characterized in that 

the coating is embodied as a film and consists of silicon, polyurethane or polymer 
^fnaterial, selected from the group of the ormoceres. 



HA 



7. The large-area radiator in accordance with claim 5 or 6, 
characterized in that 

the coating has a thickness of more than 6 ^m. 



8. The large-area radiator in accordance with claim 7, 
characterized in that 

the thickness of the coating lies within the range of 6 (im and 50 ^m. 

15 
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9. The large-area structure in accordance with one of claims 5 to 8, 
characterized in that 

a primer is used for bonding the coating to the surface of the glass pane, preferably 
dimethoxydimethyl silane or hexamethyl disilazane. 



10, The large-area radiator in accordance with one of claims 5 to 9, 
characterized in that 

the glass pane is at least partially thermally or chemically tempered. 



1 1 . The large-area radiator in accordance with one of claims 1 to 10, 
characterized in that 

wavy spacer elements are arranged between the front pane and the rear element, 
which is also embodied as a glass pane, wherein the wavy line extends parallel with the planar 
extension of the front pane. 
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Declaration and Power of Attorney For Patent Application 
Erklarung Fur Patentanmeldungen Hit Vollmacht 

German Language Declaration 



Ala nachstehend benannbar Erfindar erkl&re 
ich hxermit an Eides Statt: 

daaa main Wohnaifcz, raeine Postanachrift, und 
meine Staatsangeh&rigkeit den im 
23a cha t ahenden nach mainem Namen aufgefuhrten 
Angaben entsprechen, 

daes ich, nach bee tern wissen der 
ursprungliche, erste und alleinige Brfinder 
(falls nachstehend nur ein Name angegeben 
ist) otter ein uraprunglicher, erster und 
Mitarlinder (falls nachstehend mehrera Namen 
aufgefuhxt sind> dea Gegenetandas bin, fux 
den dieaer Antrag ges telle, wird und fur den 
ein Patent beantragt wird fur die Brfindung 
mit dem Titel: 



As a below named inventor, I hereby declare 
that: 

My residence, post office address and 
citizenship are as stated below next to my 
name, 



I believe I am the original, first and aole 
inventor {if only one name is listed below) 
or an original , first and joint inventor {if 
plural names are listed below} of the 
subject matter which is claimed and for 
which a patent is sought on the invention 
entitled; 



FLACHENSTRAHLER 



FLAT LIGHT SOURCE 



deren Beschreibung 

{ zutref f endes ankreuaen) 
■ hier beigetfugt ist. 

D am unter der 

Anme Idungsa eriennummer 

eingeraicht wurde und am 
abgeandert wurde {fall a tatsachlich 
abgeandert) . 

Xch bestatige hiermit, daes ich den inhalt 
der obigexi Patent anme 1 dung einechliesslich 
der Ansprucbe durehgesehen und verstanden 
habe, die eventuell durch einen Zusatzantrag 
wie oban erwahnt abgeandert wurde. 

Ich erkenne maine Pflicht eur Offenbarung 
irgendwelcher informationen, die fur die 
Prufung der vorliegenden Anme 1 dung in 
sinklang mit Absata 37, Bundesgeeetzbuch, 
Paragraph 1.56(a) von Wichtigkeit aind, an. 

ich beanapruche hiermit auslandiache 
Prioritatavorteile gemass Abechnitt 35 der 
Zivilprozeaaordnung der Vereinigten Staaten, 
Paragraph 119 aller unten angegebeneja 
Auslandaanmeldungen fur ein Patent oder eine 
ErfinderaurJcunde, und habe auch alle 
Aus lands anraeldungen fur ein Patent oder eine 
Erfinder9ur)cunde nachstehend gekennzeichnee, 
die ein Anmeldadatum haben, dae vor dem 
Anmeldedatum der Anme 1 dung liegt, fur die 
Priori tat beanapruche wird- 



the specification of which 
{check one J 

I is attached hereto, 

Q waa fxlad on aa 

Application Serial No. 

and waa amended on m ^ mmmmmmmmi ^ mmmimmm ^ mmmimi , 

(if applicable) 



I hereby state chat I have reviewed and 
understand the contents of the above 
identified specification, including the 
claims, as amended by any amendment referred 
to above. 

I acknowledge the duty to disclose 
information which is material to the 
examination of thia application in 
accordance with Title 37, Code of Federal 
Regulations , f 1 , 56 {a} . 

I hereby claim foreign priority benefits 
under Title 35, Dnitad States Gods, 5119 of 
any foreign application (a) for patent or 
inventor's certificate listed below and have 
also identified below any foreign 
application for patent or inventor's 
certificate having a filing dace before that 
of che application on which priority is 
claimed: 
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German Language Declaration 



Prior foreign applications 
Prioritat beansprucht 



Priority ClfllTfffl 



199 00 71^.6 


Germanv 


UJa»iuarvl999 


(Number) 
(fifUttaner) 


(Country) 
(Land) 


(Day/Month/Year Filed) 
(Tag/Monat/Jahr eingereicht) 


PCT/EP00/00147 


PCT 


11 Januarv 2000 


(Number) 
CNucnmerJ 


(Country) 
(Land} 


{Day/Month/Year Filed) 
( Tag/Monat/ Jahr eingereicht ) 


(Number) 
CNummer) 


(Country} 
(Land) 


(Day/Month/ Year Piled) 
<Xag/!tonab/ Jahr eingereicht) 



Yes 
Ja 



Yes 
Ja 



□ 

Yea 
Ja 



□ 

No 

Nein 



a 

NO 

Nein 



□ 

No 

Nein 



03 



IS 



Ich beanapruche hiermit gemaaa Abaatz 3S 
der 2ivilproseasordnung der Vereinigten 
Staaten, Paragraph 120, den Vorzug aller 
unten aufgefuhrten Anmeldungen und falls 
der Gegenatand aus jedero Anapruch dieser 
Anmaldung niche in einer firtiheren 
araeriJeaniachen Patent anmeldung laut dem 
era ten Paragraphen dea Absatzes 35 der 
Zivilprozessordnung der Vereinigten 
Staaten, Paragraph 112 offenbart ist, 
erkenne ich genvaea Abaatz 37, 
Bundesgeae fc zbuch , Paragraph. 1.5€{a) meine 
Pflicht zur Offenbarung von Inf ormationan 
an, die zwiachen dem Anmeldedatum der 
fruheren Anraeldung und dem national en oder 
PCT Internationale Anmeldedatum dieser 
Anmeldung bekannt geworden amd. 



t heraby claim the benefit under Title 35, 
United S Gates Code, 512 G of any United 
States application (a) listed below and, 
insofar as the subject matter of each of 
the claims of thia application ia not 
di3Cloeed in the prior United States 
application in the manner provided by the 
firat paragraph of Title 35, United States 
Code, §112, I acknowledge the duty to 
disclose material information aa defined 
in Title 37, Code of Federal Regulations, 
SI, 56 (a J vhich occurred between the filing 
date of the prior application end the 
national or ?CT international filing date 
of this application; 



m 



None 



None 



(Application Serial No.) 
(Anmeldeaeriennummer) 



{Filing Dace) 
{ Anme Ideda turn) 



None 



None 



None 



(Status) 
(patentiert, 

anhangig 
aufgegeben) 



(Status) 
{patented, pending, 
abandoned) 



None 



(Application Serial No.) 
I Anme Idea er iennummer ) 



(Filing Date) 
(Anmeldedatum) 



(Statua) 
(patentiert, 

anhangig 
aufgegeben) 



(Status) 
{patented, pending, 
abandoned) 



Ich erklaxa hiermit, daas alia von ttvir in 
der voriiegenden Erklarung gemachten 
Angaben nach meinem beaten Wieeen und 
Gevissen der vollen Wahrheit antsprechen, 
und dasa ich diaae eidesatattliche *- 
Erklarung in Kenntnie deaaen abgebe, dass 
wiasentlich und vors&t2lich falsche Angaben 
gemass Paragraph iooi, Absatz 18 der 
Zivilprozeaaordnung der Vereinigfcan Staaten 
von Amerika mit Geldstraf e belegt und/ oder 
Gefangnia beafcraft warden koennen, und dass 
derartig wiasentlich und vorsatzlich 
falsche Angaben die Gultigkeit der 
voriiegenden PatencanmeXdung oder einee 
darauf erteiltan Patentea gefahrden konnan. 



I hereby declare that all statements made 
herein of own knowledge are true and 
that all atataments made on information 
and belief are believed to be true; and 
further that these atatements were made 
with the knowledge that willful false 
atatements and the like ao made are 
punishable by fine or imprisonment , or 
both, under Section 1001 of Title 18 of 
the United States Code and that such 
willful false atatements may jeopardize 
the validity of the application or any 
patent issued thereon. 
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German Language Declaration 



vbrtretungsvolIiMACht: Ala benanncer 
Srf inder baauftrage ich hiarmit den 
nachatehend benannten Patentanwalt (Oder 
die nachstehend benanntan Patentanwalte) 
und/oder Pateat-Agenten mit der Verfolgung 
der varliegenden Patentanmeldung sowie mie 
dsr AbwicJcluag aller damit verbundenen 
Geachafte vor dem Patent -und 
Warenzeichan&mt ; {Name und 
Registranioaanummer anztihren) 



Thomas W. Speckman 
Regis. Wo. 22 t 511 

Maxwell J. Pater sen 
Regis, Kfo . 32.772^ 

Mark E. Fejer 
Regia, N o, 34,917 

Nick C. Koctia 
Regis, NO- 31,974 

Brie T. Kriachke 
Regis, No.. 



Douglas H- Pauley 
Regis. So.^Jl^xISS 

Char las C, Kinne 
Regia. »o^— 

Kevin D. Srickson 
Regis. So. 

Roland tf. tforria 
Regis. N9^-M^za9 

Melanie I. 
Regia. No., 



Teiefongesprache bitte richten an; 



(Name und reis/tJflnumraer; 
Douglas R Pauley 



Poatanachrift; 

Pauley Petersen Kfnae & Fejer 
2800 W. Higgtaw Road, Suite 365 
Hoffman Estates, fL $0195 



flWn 490-1400 



BHVQLLMAGHTIGUNG DSR ANWALTE, AUPTRAGS UND 
.s^ INSTRUKTIONEN V0M VBRTRBTBR DBS ANMELDERS 

1^ 2NTGEGENZUNEHMEN USD AUSZUF&HRES 

nfl Der die Srklarung und Vollmacht 
% Uneerseichnende ermachtigt die 

obengenannfcen Reehtsanvalce in den USA 
i*«s weisungen vom Vertreter 
W Patent Agents 

,n tfeck • Fleck • Herrmann 

^ Poatfach 1469 

ill D-716S7 Vaihingan/fins 

Qenrany 

& bezuglich jedvelcher erf or der lichen 

s ; T&tigkeiten gegenuber dem Parent- und 

Warenzeichen-Amfc der USA entgegenzunehmen 

und auazufuhran, ohne dass die 
^ obeogenanntan amerikanischen Rechtsanwalte 
pi; mlt dem Unfcerreichnenden direkfc Kontakt 
j.J'V aufnehmen museen. Izn Palla, dass die 
fiy Ver t rater in Oder der Vertreter, von denen 
^ Xnetruktionen entgegengenommen werden 
M durfen, geaadert warden soil, so warden die 

genannten amerikanischen Rechtsanwalee vom 
f rv Unterzeichnenden unterrichtst , 

Vollsr Name des einzigan Oder 
W ur sprung lichen Sr finders: 



P0W2R OF ATTORNS*: As a named inventor, I 
hereby appoint the following Attorney (s) 
and/or agent (a) to prosecute this 
application and transact all business in 
the Patent and Trademark Office connected 
therewith. (Hat name and registration 
number) 




Thomas W, speckman 
Regia, fro. 22,617 

Maxvell J. Petersen 
Regia. No^J2^2X2 

Mark B. Fejer 
Regis. No.^3a, 9.1^7 

Nick C, Kotcis 
Regis. NO ..,^-1^517.4 

sric T. Kriachke 
Regia. NOu^JuJ.^769 



Douglas H. Pauley 
Regis. 

Charles c, Kinne 
Regis. wo.^JO^SSl 

Kevin d. Briokaon 
Regis. 

Roland W. tforris 
Regia. No^3S>ZE? 

Mslanie I. Rauch 
Regis. 2Jo^^flu5i4_ 



Direct Telephone Calls 
telephone number) 
Douglas H. Pauley 



Send Correspondence to: 

Pauley Petersen Kione «& Fejer 
2800 W. Hlgglas Road, Suite 365 
Hoffman Estates, XL 60195 



to: (name and 
(HTi 490-1400 



AUTHORIZATION OP ATTORNEYS TO ACCEPT AMD 
FOLI*OW INSTRUCTIONS FROM REPRESENTATIVE 



The undersigned to this declaration and 
power of attorney hereby authorizes the 
U.3. attorneys named above to accept, and 
follow instructions from \ 
\ Patent Agents \ 
I Jeck • Fleck • Herrmann \ 
Postfaca 1469 \ 
D-716S7 Vaihingen/Enz \ 

'/ ^Germany ■ — I 

as to any acEIdxTs Co ha taken in the U.S, 
Patent and Trademark Office regarding this 
application without direct communication 
between the U.S. attorneyo and the 
undersigned. In the event of a change in 
the persona from whom instructions may be 
taken, the U.S. attorneys will be so 
notified by bha undersigned. 



Full name of sole or first inventor: 




Ockerfteim, Gcnnany 



Staatsangehorigkeit 
Germany 



Residence 
OckefheimSj3armanv 



&9 



Poatanschrifc 
Am Sportfeld 12 
D-55437 Ocfcerheim. Germany 



Germany 



Post office Address 
AniSportfeld?2 
D*55437 Ockcrheirn. Germany 
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Voller Name dea zweiten Micerfindera 
(falls zutref fend) : 



VolkarSEIBERT 



Full name of second joint inventor: 
VolkarSEIBERT 



Untfflcschrityaes. Erf 

Ikti/vli/l'L 



Erfinders 



Datum 



wohnaitz^ 
Qbcr-Olm, Germany 




Scaatsangehorigkei t 
Germany 



CieiaenSnip 
Germany 



Poatanschrifc 
FfeihwT-vom-Stein-Strasse 20 
D-S5270 Ober-Olm, Germany 



Voller Name des draiten Miterfioders 
(falls zutre£fand) : 



Poac Of £ ice Address 
Freiherr-vom-Sieia-Strasse 20 
D-55270 Ohftr-01m, Germany 



5 



Roland BpRKLE 




. 0^ 

Full name of fcnird joint inventor: 
Roland BtiKKLE 



wohnaitz 



Hiuki fllm, 1 Germany 
Staansangehorigkeic 

Germany 



Residence 
Citizenship 



Germany 



Postanschrif t 
Am Eseftpefl 15 
D*552*^Nicder»OIm, Germany 



DR. ROLAND BORKLE 
PET CR IMllQrr STR . 51 



?ost office Address 
AmEselbfjffl 15 
D-SSffiwicdcr-Olm. Qgrrnany 



DR. ROLAND BORKLE 
PFIFf? IMHfiFF-STR. 51 



Voller N&ma das vi«rten Miterf inden 
(falls zutxef fiend) : 

ftcinftard KASSNBR . 



»- 72138KlRCHE«T£LUNSF(JRT 
TEL/FAX: 07121 /8Q3840 

UyV Full name Of fourth joint inventor: 



$-72138K IRCHENTELL I NSFUflT 
TEL/FAX: 07121/803840 



RcinhardKASSNER 



Datum 



Wonnsitz 




Alfell Germany 




Staataangehorigkeit 




Germany 




Postanschrift 




Kaiandstr. 1A 




D-3 1 06 1 Alfeld, Germany 





nfcwanpor/ s signature Date / 

ftrt ^ A*4 A A ^ £ J 



Reaidence 




Citizenship 
Germany 



Post Office Addresa 

Kalandscr. I A 

D-31061 Aifeld, Germany 
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